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for all systems are superposed (B) and plotted as probability distribution (C). The RMSD is computed with respect to the equilibrated structure, extracted as an average from the GaMD simulations. This allowed us to determine the stability the L2 loop as an effect of the conformational changes occurring during GaMD (i.e., the opening of the hybrid and its interaction with the L2 loop). In the on-target Cas9 (black lines), L2 displays higher values of the RMSD, indicating an increased conformational flexibility. In the "productive" off-target systems S11 (i.e., mm@20, mm@19-20, mm@18-20) , the RMSD superposes the on-target Cas9, indicating a similar stability. In the "unproductive" off-target system (mm@17-20), as well as in the system including base pair mismatches at positions 16-17 (mm@16-17) , the RMSD of L2 shows lower values, which indicate increased stability of the L2 loop. S12 Figure S9 . Number of tight contacts (i.e., within 4 Å radius) established along the dynamics by the RNA:DNA hybrid and the neighboring residues of the REC3 region computed for all the simulated systems: on-target, mm@20, mm@19-20, mm@18-20, mm@17-20 and mm@16-17. The polar, apolar and charged groups of residues have been considered. S13 Figure S10 . Time evolution of the interactions established by the H698, M694, N692 and Q695 residues with the DNA TS along GaMD of the on-target CRISPR-Cas9 system and in the mm@20, mm@19-20 and mm@18-20 systems (i.e., "productive"). The data show that in the "productive" systems, N692 and Q695 establish conserved interactions at different positions of the TS (displayed on the right). The RNA (orange) and TS (cyan) are shown as ribbons. Protein residues (green) and mismatched bases (magenta) are shown as sticks.
S14
Figure S11. Time evolution of the interactions established by the H698, M694, N692 and Q695 residues with the DNA TS along GaMD of the "unproductive" system mm@17-20 and of the mm@16-17 system. The data reveal the loss of interactions between the protein residues and the TS backbone, as opposite to the "productive" systems ( Figure S9 ). The RNA (orange) and TS (cyan) are shown as ribbons. Protein residues (green) and mismatched bases (magenta) are shown as sticks.
